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Abstract
We study an economy where agents are heterogeneous in terms of observable
wealth and unobservable talent. Adverse selection forces creditors to ask for
collateral. We study the two-way interaction between rationing in the credit
market and the wages oﬀered in the labor market. Both pooling and separating
credit contracts can be oﬀered in equilibrium. The minimum wealth needed to
obtain a separating contract is decreasing in the wage, whereas the minimum
wealth needed for a pooling contract is increasing in the wage. If the ﬁrst eﬀect
dominates, the derived labor demand can be upward sloping, resulting in the
possibility of multiple equilbria.
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Starting with the classic work of Stiglitz and Weiss [20], a large literature shows how
asymmetric information and transactions costs can lead to credit rationing (e.g., De
Meza and Webb [8], Bester [6], and Besanko and Thakor [5]). A growing literature
in development has studied the eﬀect of credit rationing on the level of investment,
employment, income and the distribution of wealth, and demonstrated the possibil-
ity of poverty traps (e.g., Banerjee and Newman [2], Galor and Zeira [10], Piketty
[16]). However, in the former literature, the credit market is treated in isolation,
and in the latter, the focus is on the eﬀe c to fa ne x o g e n o u s l yg i v e ne x t e n to fc r e d i t
rationing on the rest of the economy. The literature on interlinked contracts has
studied the interaction between the credit market and other markets in the presence
of asymmetric information, but only in a bilateral, partial equilibrium context (see
Ray and Sengupta [19]). In this paper we propose a simple model that bridges these
three strands of literature. Credit market imperfections are endogenized by assum-
ing, realistically, that entrepreneurial talent is not possessed by everybody, and is
private information. The extent of rationing in the credit market is inﬂuenced by
what happens in other markets. In particular, the wages oﬀered in the labor market
aﬀect the occupational choice decision (whether to be a worker or an entrepreneur).
These occupational choices determine the quality of the banks’ borrower pool, which
in turn determines the lending policy and, therefore, the extent of credit rationing.
The degree of credit rationing, in turn, determine the level of investment undertaken
i nt h ee c o n o m y ,w h i c hd e t e r m i n e st h ew a g er a t ei nt h el a b o rm a r k e t .
In our model, individuals diﬀer in terms of entrepreneurial talent and wealth.
Wealth is observable but illiquid. Talent is subject to private information. Economic
eﬃciency requires that talent, and not ownership of wealth should determine whether
an individual should become an entrepreneur. But entrepreneurship involves a set-
up cost, so liquidity from the credit market is needed for an individual who has
insuﬃcient personal wealth. Since talent is private information, banks use collateral
to screen borrowers as in standard models of ﬁnancial contracting under adverse
selection. If the collateral is large enough, the credit contract will be separating: it
will attract only individuals with entrepreneurial talent. Individuals who have some
collateral, but not enough to get a separating contract, may still obtain a pooling
contract. Pooling contracts attract both talented and untalented individuals, and
therefore have less favorable terms than separating contracts. Talented individuals
who have insuﬃcient collateral for a pooling as well as for a separating contract, will
1be credit constrained, and unable to become entrepreneurs. All individuals who do
not become entrepreneurs work for wages.
A change in the wage rate aﬀects the composition of credit contracts that are
oﬀered and accepted. If the alternative to being an entrepreneur is to work for
wages, then the amount of collateral needed to discourage untalented individuals
from becoming entrepreneurs is decreasing in the wage rate. If the wage falls then
even untalented individuals are tempted to try their luck as entrepreneurs. Lenders
respond by asking for more collateral, which means more talented entrepreneurs
become credit constrained. On the other hand, a fall in the wage rate reduces
the entrepreneur’s set-up cost, since the set-up cost includes an up front payment
of wages. This makes it more proﬁtable for banks to oﬀer pooling contracts, i.e.,
small loans with a low collateral requirement that are accepted by both talented
and untalented individuals. If the negative eﬀect of a wage cut on the separating
contracts dominates the positive eﬀect on the pooling contracts, the contraction in
investment will justify the initial wage cut. The net eﬀect can produce an upward
sloping demand for labor, which can lead to multiple equilibria.
Interventions in the labor market may raise total output by changing the thresh-
old level of wealth needed to invest. In particular, a wage subsidy may lead banks
to reduce the collateral required to get a loan. Also, public provision of cheap credit
may have a justiﬁcation in terms of coordinating the economy to a better equilib-
rium even though these programs might lose money during the transitional phase.
In general, the impact of economic policy depends on the type of credit contracts
(pooling or separating) that are oﬀered in equilibrium, as well as on the correlation
between wealth and talent. In equilibrium, the terms of a pooling contract will
depend on the fraction of agents that are talented (because the talented must cross-
subsidize the untalented), but the terms of a separating contract will not (because
only those who are talented apply for a separating loan). If poor agents are oﬀered
pooling contracts in equilibrium, then education policies that increase the average
entrepreneurial talent among the poor will reduce the interest rates and collateral
requirements they face. However, such eﬀects are absent if only separating contracts
are oﬀered in equilibrium. In this case, redistribution of wealth will be more eﬀective
at eliminating credit rationing. Since there may be multiple equilibria, only some of
which involving pooling contracts, the eﬀects of government policies will be diﬀerent
in diﬀerent equilibria.1
1Moreover, in reality there may exist additional links between the labor and credit markets,
2Our paper is related to several existing strands of literature. The literature
on occupational choice in the presence of credit market imperfections studies the
eﬀects of credit rationing on the rest of the economy (Banerjee and Newman [2],
Galor and Zeira [10], Ghatak, Morelli, Sj¨ ostr¨ om [11], Bernhardt and Lloyd-Ellis
[4], Mookherjee and Ray [14], and Piketty [16]). In contrast, we study the two-
way interaction between the credit market and the labor market, emphasizing the
eﬀects of changes in the labor market on the composition of credit contracts and the
level of investment. The classical literature on economic development, originating
with Schumpeter, did emphasize entrepreneurial talent and ability to innovate as
the key to economic development. However, the modern literature on occupational
choice has viewed entrepreneurship as something akin to the monitoring of workers,
a skill which everyone is equally good at. An exception is Bernhardt and Lloyd-
Ellis [4], who allow for heterogeneous entrepreneurial talent. However, there is no
asymmetric information and no adverse selection problem. The severity of credit
rationing is exogenously determined and does not depend on the outside option of
the borrowers. In contrast, the key feature of our model is asymmetric information
about entrepreneurial talent, which endogenizes the credit market imperfections.
I nt h el i t e r a t u r eo na d v e r s es e l e c t i o ni nc r e d i tm a r k e t si th a sb e e no b s e r v e dt h a t
the outside option of borrowers can have an important inﬂuence on credit market
contracts (see for example, De Meza and Webb [9]). Our model diﬀers in that the
outside option is the wage which is endogenously determined in general equilibrium.
The wage depends in particular on the interaction between the credit market and
the labor market. Moreover, unlike De Meza and Webb [9] we allow banks to
screen borrowers by asking for collateral. This allows the existence of both pooling
and separating contracts in equilibrium. Changes in the outside option have very
diﬀerent eﬀects depending on whether a contract is pooling or separating.
It is well known that with an imperfect credit market, redistribution of wealth
can raise total output (see, for example, Chapter 7 of Ray [17]). The early literature
on this topic simply incorporated a ﬁxed threshold of wealth necessary to become
entrepreneur. Redistributive policies help poor agents reach that threshold. Re-
cently, Gruner [12] has showed that redistribution of wealth can also be beneﬁcial
which will make policy analysis even more diﬃcult. Ray [17] (Chapter 7) points out that high
business proﬁts may induce good behavior by entrepreneurs if future business proﬁts are seized in
case of default. This suggests that low wages, although exacerbating adverse selection in the credit
market, may actually reduce moral hazard. This does not happen in our model because we assume
there is no moral hazard problem for talented entrepreneurs.
3in a model of optimal contracting in the credit market where entrepreneurial talent
is unobserved and the threshold level of wealth needed to get credit is endogenously
determined by the banks. Our model of the credit market is similar to his, in the
sense that entrepreneurial talent is unobserved but the level of wealth is observed.
Our interest, however, concerns the interaction between the credit market and the
labor market (which is not modeled by Gruner [12]).
Caballero and Hammour [7] studied the change in the selection of ﬁrms (in terms
of quality) over the business cycle and argued that recessions have a cleansing eﬀect
by weeding out ineﬃcient ﬁrms. Our model suggests the opposite possibility: during
a recession, individuals who lack entrepreneurial talent are more likely to ask for
a loan (because their opportunities on the labor market have deteriorated), which
enhances the adverse selection problem. Through this interaction, a small negative
shock to the labor market can have a large negative macroeconomic eﬀect.
Murphy, Shleifer and Vishny [15] viewed the problem of development as a prob-
lem of selection among multiple Pareto-ranked equilibria. Under-development in
their model is a pure coordination failure, and a “big push” to a better equilibrium
is Pareto improving. In contrast, a key feature of our model is that agents who are
both talented and rich prefer a low-wage equilibrium, while all other agents prefer a
high-wage equilibrium. Thus, the equilibria are not Pareto-ranked, and there is an
element of conﬂict as well as coordination. If the rich have suﬃcient political power
they may be able to prevent a “big push” to a high-wage equilibrium.
The outline of the paper is as follows. The basic model is presented in Section 2.
Section 3 shows how the labor market is linked to a competitive credit market. In
Section 4, we show how occupational choice determines the full general equilibrium
of the model. Section 5 shows that, since the labor and credit markets are inter-
connected, a monopolistic moneylender may beneﬁt from becoming an employer as
well. Finally, Section 6 contains a few remarks on the policy implications.
2T h e M o d e l
2.1 Endowments and Preferences
We consider a one-period competitive economy. There is a continuum of risk-neutral
agents identiﬁed with the interval [0,1]. Each agent is endowed with one unit of
labor which she supplies inelastically, either as entrepreneurial labor or as ordinary
labor. Consumption can take place at the beginning or at the end of the period.
4E n do fp e r i o dc o n s u m p t i o ni sd i s c o u n t e db yt h ef a c t o r1 /ρ,w h e r eρ ≥ 1. Each agent
is “born” at the beginning of the period with some initial wealth, denoted a.T h e
cumulative distribution function for initial wealth is assumed to be continuous, and
is denoted G. Wealth is observable but not liquid, and hence cannot be directly used
to buy capital. This may be a reasonable assumption for village economies, where
the wealth that is pledged as collateral consists of publicly observable objects such
as houses, land etc. Our main arguments will still go through if the assumption of
publicly observed wealth is dropped, or if some fraction of wealth is liquid. However,
if wealth which is not publicly observable can be pledged as collateral, then there
may be a problem of existence of equilibrium, at least if the solution concept is
that of Rothschild and Stiglitz [19].2 To guarantee existence, we would need a more
sophisticated equilibrium concept. Since this would distract our attention from the
issues we wish to focus on, we avoid these diﬃculties by assuming that any wealth
that can be pledged as collateral is in fact publicly observed, so credit contracts can
be conditioned on initial wealth levels.
In addition to having diﬀerent initial wealth levels, agents also diﬀer with respect
to entrepreneurial skill. An agent with wealth a is talented with probability α(a)a n d
not talented with probability 1 − α(a). We assume 0 < α(a) < 1 for all a. Talented
agents are called H types, and not talented agents are called L types. An agent’s
type is her private information. Talent refers to entrepreneurial ability only: all
agents are equally qualiﬁed to supply ordinary labor. It is realistic to suppose that
agents who are born in rich families may receive a better education, which allows
them to develop their entrepreneurial skills better. Therefore, we allow talent to be
positively correlated with initial wealth, α0(a) ≥ 0.
2.2 Technology
The economy produces one homogenous good, a numeraire commodity referred to
simply as output. Output can be consumed or used as capital. There is a subsistence
technology that requires no capital and one unit of labor to produce w > 0u n i t s
of output. By an accounting convention, w is in beginning of period units, like any
other wage. There is an entrepreneurial technology called a project.E a c h p r o j e c t
requires k>0 units of capital, one unit of entrepreneurial labor, and n ≥ 1u n i t s
of ordinary labor. The output of an entrepreneurial project is measured in end-of-
2Obviously, if the unobserved part of an agent’s wealth cannot be pledged as collateral, then it
is irrelevant to the investment decision and does not change anything.
5period units. The technology is ﬁxed-coeﬃcients type, and n and k are exogenously
given. The market wage is denoted w. Wages are paid at the beginning of the period
before production takes place. Thus, a person who wishes to become entrepreneur
needs a loan of size nw + k at the beginning of the period. The capital depreciates
completely at the end of the period.
If the entrepreneur is of type H, then the project yields a certain return R>0
at the end of the period. If instead the entrepreneur is of type L,t h ep r o j e c tw i l l
generate only a private beneﬁt M>0 and no other output.3 By convention, the
private beneﬁt occurs at the beginning of the period. Output is veriﬁable. If a
project has produced surplus R>0, then the borrower can be forced to repay her
loan out of her project’s earnings. However, there is limited liability in the sense
that an entrepreneur who did not produce any surplus can at most lose the assets
she pledged as collateral. The private beneﬁt M cannot be appropriated by the
bank. This captures the idea that a bad entrepreneur cannot be prevented from
consuming some part of the investment, and the diverted funds cannot be recovered
by the bank. We focus on the adverse selection problem in the credit market, and
assume there is no moral hazard facing type H entrepreneurs.
To avoid trivial cases, we assume that if potential entrepreneurs were rich enough
to self-ﬁnance their entrepreneurship, then a talented agent would be willing to
become an entrepreneur when the wage is the lowest possible (w = w), but an
untalented agent would not.
Assumption 1:
R
ρ
> (1 + n)w + k>M .
Assumption 1 implies that when w = w the value of the project is greater than
its cost if the entrepreneur is type H, but less than the cost if the entrepreneur
is type L. Since the entrepreneur foregoes her wage by not working for someone
else, the term (1 + n)w includes her opportunity cost w. Notice that R has to be
discounted because, unlike the other terms, it is in end-of-period units.
A piece of collateral (such as a house) is usually worth much more to the borrower
than to the bank. Thus, we assume a piece of collateral worth c to the borrower is,
if liquidated, worth only φc to the bank, where 0 < φ < 1. The diﬀerence between
the value of the collateral to the borrower, and what the bank gets by liquidating
it, is the “transaction cost” of liquidating the collateral.
3What is important is that only type H agents can operate a ﬁrm proﬁtably. Generalizing the
production function, by for example allowing stochastic output, would not change our main results.
62.3 Markets
All markets are perfectly competitive. Every individual has the same skill as a
worker, and there is no moral hazard with respect to eﬀort. Wages adjust without
any frictions to clear the labor market. As a result, there is no involuntary unem-
ployment. Each entrepreneur is able to hire n workers at the going market wage
w. The supply and demand for labor are determined by the occupational choices of
agents. Since any agent can use the subsistence technology, the equilibrium wage
can never fall below w. Banks have access to an international credit market where
the supply of funds is inﬁnitely elastic at the gross interest rate ρ ≥ 1.
3 C r e d i tM a r k e tE q u i l i b r i u m
In this section, we take the wage rate w as given and study the partial equilibrium
in the credit market. Banks compete by oﬀering credit contracts. Borrowers accept
the contract they prefer, if any. Since entrepreneurial talent is private information
and type L entrepreneurs will never repay their loans, there is an adverse selection
problem. As in Bester [6] and Besanko and Thakor [5], collateral can be used as
a screening device. A partial equilibrium on the credit market consists of a set of
contracts such that no contract makes losses, and no additional contracts can be
introduced that will earn strictly positive proﬁt, assuming the original contracts are
left unmodiﬁed. As we will see, for any given w a unique credit market equilibrium
always exists. The crucial assumption that guarantees existence is that wealth that
can be pledged as collateral is publicly observable.
Since agents do not have any liquid wealth, an agent who wants to start a project
needs a loan of size k+nw. A credit contract is a pair (c,r), where c is the collateral
pledged by the agent, and r is the gross interest rate on the loan. If the borrower
does not repay the loan, the bank seizes the collateral and liquidates it.
The net payoﬀ t oat y p eL entrepreneur who accepts contract (c,r)w i l lb e
ρM −c, where c is the cost to her of losing her collateral c at the end of the period.
(By convention, we measure payoﬀs in end-of-period units.) If instead she supplies
ordinary labor she earns the wage w at the beginning of the period. If w ≥ M then
she will not want the loan even if c =0 . I fM>w , then she prefers working for
wages rather than taking the loan if and only if ρM − c ≤ ρw. It follows that type
L agents who are oﬀered a contract (c,r) prefer working at the wage w rather than
7taking the loan if and only if c ≥ c∗(w), where
c∗(w) ≡ max(ρ(M − w),0). (1)
Ac r e d i tc o n t r a c t( c,r)i ss a i dt ob eseparating if c ≥ c∗(w)a n dpooling if c<c ∗(w).4
Notice that the level of collateral required to discourage L types from borrowing is
decreasing in the wage rate. Also, the greater is M, the greater is the agency cost,
s ot h eg r e a t e ri st h er e q u i r e dc o l l a t e r a l .
Since wealth is observed, agents with diﬀerent wealth levels can be oﬀered dif-
ferent contracts. The contract oﬀered to an agent of wealth level a is denoted
(c(a),r(a)). However, only a small number of “standard” contracts will be oﬀered
in equilibrium. Consider ﬁrst a separating contract (c(a),r(a)), with c(a) ≥ c∗(w),
oﬀered to borrowers with wealth a. The separating contract attracts no L types,
by deﬁnition. There is no beneﬁt from imposing a collateral requirement strictly
higher than c∗(w), so without loss of generality we set c(a)=c∗(w).5 At y p eH
entrepreneur will repay r(a)(k + nw). Therefore, the banks’ zero proﬁt constraint
implies r(a)=ρ. Thus, all separating contracts will be of the form (c∗(w),ρ). They
will, of course, only be oﬀered to agents that have suﬃcient wealth a ≥ c∗(w)t o
meet the collateral requirement. The net payoﬀ for the type H borrower who accepts
the separating contract is (in end-of-period units)
π(w) ≡ R − ρ(k + nw).
For a type H borrower to accept the contract, her participation constraint must be
satisﬁed, i.e., π(w) ≥ ρw.
Next, consider a pooling contract (c(a),r(a)), with c(a) <c ∗(w). This contract
attracts both type L and type H borrowers with wealth a. With probability α(a),
the borrower is of type H, in which case she repays the loan. With probability
1 − α(a), the borrower is of type L and fails to repay, so the bank liquidates the
collateral. Thus, the pooling contract yields zero expected proﬁt to the bank if
α(a)r(a)(k + nw)+( 1− α(a))φc(a)=ρ(k + nw). (2)
4If c = c
∗(w)t h e nL-types are indiﬀerent between becoming entrepreneurs and working for
wages. We assume they work for wages in this case.
5We assume H t y p e sa l w a y sr e p a y ,s oi ti si nf a c tc o s t l e s sf o rt h e mt op r o v i d ee x c e s s i v ec o l l a t e r a l .
If we had assumed that H types fail with a small probability, then a contract with the minimal
collateral level would strictly dominate contracts with excessive collateral, due to the transactions
cost of liquidating the collateral.
8Notice that the bank’s cost of capital is ρ(k + nw), and the expected collateral re-
covery from delinquent type L b o r r o w e r si s( 1− α(a))φc(a). Only type H borrowers
repay, so their repayment must equal
r(a)(k + nw)=
1
α(a)
[ρ(k + nw) − (1 − α(a))φc(a)] > ρ(k + nw). (3)
The inequality is due to the fact that
c(a) <c ∗(w) ≤ ρ(M − w) < ρ(k + nw)
under Assumption 1. This implies that the interest rate under a pooling contract is
higher than the interest rate under a separating contract.
An entrepreneur of type H who has accepted the pooling contract (c(a),r(a))
will pay r(a)(k + nw) to the bank at the end of the period. Her net payoﬀ is, using
(3),
R − r(a)(k + nw)=R −
ρ
α(a)
(k + nw)+φc(a)
1 − α(a)
α(a)
. (4)
The expression in (4) is increasing in c(a), so given a pooling contract, the type
H agents prefer the maximum collateral level, c(a)=a. Therefore, competition for
the type H borrowers forces all pooling contracts to satisfy c(a)=a. Intuitively, the
H-types know they will get the collateral back, while higher collateral implies lower
interest rates (because defaults are less costly to the bank). If c(a) <a ,then the
bank can raise the collateral, adjusting the interest rate so that (2) still holds, which
makes the type H borrower strictly better oﬀ. The existence of such a deviation
would be incompatible with equilibrium. So we must have c(a)=a, and (3) implies
r(a)=
1
α(a)
·
ρ − (1 − α(a))φ
a
k + nw
¸
.
We have
r0(a)=−
1
α(a)
(1 − α(a))φ
1
k + nw
− α0(a)
1
[α(a)]2
·
ρ − φ
a
k + nw
¸
< 0.
The inequality is due to ρ(k+nw) >a φ for a<c ∗(w), under Assumption 1. Notice
that the expression for r0(a) has two components. The ﬁrst represents the fact
that, for a given wealth class, an increase in collateral lowers interest rates. The
second term captures the fact that the higher the wealth, the greater is the relative
proportion of talented agents (if α0(a) > 0). Notice that an increase in w raises
r(a) for all a. This is because the bank makes a greater loss on loans to type L
entrepreneurs, so more cross-subsidization from type H entrepreneurs is needed.
9From (4), the (end-of-period) payoﬀ for a type H entrepreneur with a pooling
contract (with c(a)=a)i s
πp(a,w)=R − r(a)(k + nw)=R −
ρ
α(a)
(k + nw)+aφ
(1 − α(a))
α(a)
. (5)
Notice that πp
w(a,w)=−ρn/α(a) < 0. As in standard models, an increase in w raises
the cost of doing business and so lowers proﬁts, but here the eﬀect is multiplied
by 1/α(a) > 1b e c a u s et h et y p eH entrepreneurs have to cross-subsidize type L
entrepreneurs. Moreover, πp
a(a,w) > 0 because r0(a) < 0. Therefore, there is a
wealth cutoﬀ-level ˆ a(w)s u c ht h a tπp(a,w) ≥ ρw if and only if a ≥ ˆ a(w). Thus,
ˆ a(w) is the lowest wealth level consistent with a pooling contract. Speciﬁcally,
ˆ a(w)=0i fπp(0,w) ≥ ρw, and otherwise, ˆ a(w) > 0 is determined by the equation
πp(ˆ a(w),w)=ρw. An increase in the wage raises the cost of doing business, as well
as the opportunity cost of the entrepreneur’s foregone wages, and both these eﬀects
raise ˆ a(w). Formally, we have
dˆ a(w)
dw
=
ρ − πp
w(a,w)
π
p
a(a,w)
> 0.
If types were directly observed by banks, an agent of type H would earn π(w)
by becoming entrepreneur. With unobserved types, a type H agent with insuﬃcient
collateral to signal her type (a<c ∗(w)) earns strictly less from her pooling contract,
because she must subsidize the losses the banks make on loans to type L agents.
Indeed, for any w and any a ≤ c∗(w), we have
π(w) − πp(a,w) ≥ π(w) −
·
R −
ρ
α(a)
(k + nw)+φc∗(w)
(1 − α(a))
α(a)
¸
=
1 − α(a)
α(a)
[ρ(k + nw) − φc∗(w)] > 0. (6)
Clearly, type H agents with a ≥ c∗(w)p r e f e rt og e tas e p a r a t i n gc o n t r a c t . 6
Therefore, in equilibrium the contract oﬀered to agents with wealth greater than
c∗(w) must be separating.
6Recall that with a pooling contract, type H agents prefer to raise the collateral as much as
possible. The upper bound on the collateral in any pooling contract is c
∗(w). But, a separating
contract with collateral c
∗(w) is strictly better than a pooling contract with collateral slightly less
than c
∗(w), since the interest rate is reduced by a discrete amount when the collateral reaches c
∗(w)
and the L types drop out. Thus, H types with a ≥ c
∗(w) strictly prefer a separating contract to
any pooling contract.
10The following proposition summarizes the above analysis.
Proposition 1. For any given wage w ≥ w, there is a unique menu of equi-
librium contracts on the credit market. If c∗(w) ≤ ˆ a(w) then agents with wealth
a ≥ c∗(w) are oﬀered a separating contract, while agents with wealth a<c ∗(w) get
no credit. If c∗(w) > ˆ a(w) then agents with wealth a ≥ c∗(w) are oﬀered a separating
contract, while agents with wealth a such that ˆ a(w) ≤ a<c ∗(w) are oﬀered a pooling
contract, and agents with wealth a<ˆ a(w) get no credit.
Notice that an equilibrium always exists for any given w.P o o l i n g c o n t r a c t s ,
a separating contract, and credit rationing can co-exist in equilibrium. Agents
with wealth less than c∗(w) are either rationed or receive a pooling contract where
they put all their wealth as collateral. There is no possibility for a bank to break
the pooling equilibrium by a deviation which attracts only H-types. Collateral
cannot be used as a screening device to attract only type H agents, because the
pooling contracts they currently receive requires them to put all their wealth down
as collateral. Obviously, there is no way to screen by asking for more collateral than
they have. Notice that this argument makes important use of the assumption of
observable wealth. With unobserved wealth, pooling contracts are inconsistent with
standard equilibrium notions, by an argument ﬁrst made by Rothschild and Stiglitz
[19].
Figures 1 and 2 show the dependence of collateral and interest rates on individual
wealth when c∗(w) > ˆ a(w). Figure 1 shows the level of collateral as a function of a.
For ˆ a(w) ≤ a<c ∗(w) the agent gives up all her wealth as collateral for a pooling
contract, while for a ≥ c∗(w) the level of the collateral is constant at c∗(w). Figure
2 shows how the interest rate varies with a. As a increases the interest rate falls,
r0(a) < 0. At a = c∗(w)t h e r ei sad i s c r e t ed o w n w a r dj u m pi nt h ei n t e r e s tr a t e
since the contract switches from pooling to separating. Note that the burden of the
adverse selection always falls on poor (a<c ∗(w)) agents of type H, who are either
rationed or receive a pooling contract where they cross-subsidize defaulting L types.
Our main interest is in the eﬀect of changes in the wage rate on the equilibrium
in the credit market. The eﬀect of changes in the other parameters are straightfor-
ward. For example, an increase in M (a measure of agency costs), or an increase
in ρ (the opportunity cost of capital), increases (weakly) the extent credit rationing
by increasing c∗(w).In contrast, an decrease in R or an increase in k,ρ or n (which
11results in a decrease in the net value of the project) or a decrease in φ (a measure
of the eﬃciency of the collateral transfer technology) increases ˆ a(w),and therefore
(weakly) increases the extent of credit rationing. It also follows from this discussion
that the equilibrium in the credit market is more likely to be such that only sepa-
rating contracts are oﬀered (i.e., c∗(w) < ˆ a(w)) if M,R and φ are low and k and n
are high.
It follows from Proposition 1 that agents with wealth below min{ˆ a(w),c ∗(w)}
have no access to credit. The amount of credit rationing therefore increases when
min{ˆ a(w),c ∗(w)} increases.7 How does a change in the wage rate w aﬀect the
extent of credit rationing? We know that c∗(w) is decreasing in w and ˆ a(w)i n
increasing in w. If ˆ a(w) >c ∗(w) then a wage increase leads to less credit rationing,
because separation becomes easier and separating contracts are given to more agents.
S i n c ea l lt h e s en e wb o r r o w e r sa r et y p eH entrepreneurs, this has an unambiguously
positive eﬀect on net surplus.
If ˆ a(w) <c ∗(w) then a wage increase leads to more credit rationing, because
pooling contracts become less proﬁtable and are given to fewer agents (ˆ a(w)i s
increasing). The marginal agent with wealth ˆ a(w), who now becomes rationed, is
either of type H or of type L. In the former case, she was already indiﬀerent between
working for wages or becoming an entrepreneur (πp(ˆ a(w),w)=ρw)a n ds u ﬀers no
(ﬁrst order) loss. In the latter case, she strictly prefers to be an entrepreneur
(because ˆ a(w) <c ∗(w)). Since the banks make zero proﬁti na n yc a s e ,o nt h i s
margin the increased credit rationing leads to a loss of surplus. However, because
c∗(w) falls there is a counterbalancing eﬀect on another margin: some agents who
previously were oﬀered pooling contracts (with wealth slightly below c∗(w)) now
receive separating contracts, which has a positive eﬀect on net surplus (some type
L entrepreneurs switch occupation and become workers, which raises surplus under
Assumption 1). We make no more detailed analysis here because this type of welfare
analysis is partial equilibrium (taking the wage as exogenously given). Below, we
show that when the wage is endogenously determined, multiple equilibria can exist,
o n ew h e r et h ew a g ei sh i g ha n do n ew h e r et h ew a g ei sl o w ,b u tn e i t h e rP a r e t o
dominates the other.
Finally, it can be noted that if ˆ a(w) <c ∗(w)a n dα0(a) > 0, then the average
7We use the term credit rationing in the following sense - a person is credit rationed if she has
insuﬃcient collateral to obtain a loan, but would be able to borrow if there were no informational
imperfections about her ability.
12quality of the borrowers increases when w increases, because the marginal borrower
(with wealth ˆ a(w)) is more likely to be of type L than the average borrower (when
α0(a) > 0). This positive eﬀect on the quality of the pool of borrowers when their
outside option increases was pointed out by De Meza and Webb [9]. In their model all
equilibria must be pooling because banks cannot screen borrowers using collateral,
and the outside option is exogenously given. (In Gruner [12], there is collateral
but the agents have no outside option except doing nothing.) We now turn to the
endogenous determination of the outside option in our model.
4 Endogenous Wage Through Occupational Choice
In this section, we consider how the equilibrium wage w is determined by occupa-
tional choices. The lower bound for the wage is w, since any agent can earn w by
using the subsistence technology on her own. The upper bound is the wage rate
w such that π(w)=ρw. At this wage, type H agents who have enough wealth for
a separating contract are indiﬀerent between becoming entrepreneurs and working
for wages (i.e., they make zero proﬁt from entrepreneurship, when the opportunity
cost of not working for wages is taken into account). Without loss of generality we
restrict attention to w ∈ [w,w]. Notice that Assumption 1 implies that w>w .
It simpliﬁes the exposition to deﬁne the demand and supply of labor to include
entrepreneurial labor. With this convention, the supply of labor is 1 at any w ∈
[w,w]. Recall that the technology has ﬁxed coeﬃcients. Each ﬁrm demands n +1
units of labor at any w ∈ [w,w], counting the entrepreneurial labor. How many
ﬁrms operate depends on the extent of credit rationing. The demand for labor by
entrepreneurs with separating credit contracts is
(1 + n)
Z ∞
c∗(w)
α(a)dG(a).
Since c∗(w)i sd e c r e a s i n gi nw, this component of labor demand is upward slop-
ing (increasing in w). The demand for labor by entrepreneurs with pooling credit
contracts is zero if c∗(w) ≤ ˆ a(w), otherwise it is
(1 + n)
Z c∗(w)
ˆ a(w)
dG(a)=( 1+n)[G(c∗(w)) − G(ˆ a(w))].
Since ˆ a is increasing in w, this component of labor demand is decreasing in w.T h e
total labor demand by ﬁrms is
LD(w)=( 1+n)
Z ∞
c∗(w)
α(a)dG(a)+( 1+n)[G(c∗(w)) − G(ˆ a(w))]
13if c∗(w) > ˆ a(w), and
LD(w)=( 1+n)
Z ∞
c∗(w)
α(a)dG(a)
if c∗(w) ≤ ˆ a(w).
Special attention needs to be made to the cases where w is either w or w. If w =
w, the agents are indiﬀerent between working independently with the subsistence
technology, or being hired by a ﬁrm. Therefore, if LD(w) < 1, the labor market
clears at the wage w (there is not enough demand for labor from ﬁrms to hire all
workers, but the workers who do not get employed by ﬁrms are perfectly happy to
use the subsistence technology). If instead w = w,t h e nt y p eH agents who are not
credit constrained are indiﬀerent between becoming entrepreneurs and working for
wages. Therefore, if LD(w) > 1, the labor market clears at the wage w (some type
H entrepreneurs who are not credit constrained decide not to start a ﬁrm but to
work for wages instead).
The slope of the ﬁrms’ demand for labor is
dLD(w)
dw
=( 1+n)
·
(1 − α(c∗(w)))G0(c∗(w))
dc∗(w)
dw
− G0(ˆ a(w))
dˆ a(w)
dw
¸
≤ 0( 7 )
if c∗(w) > ˆ a(w), and
dLD(w)
dw
= −(1 + n)αG0(c∗(w))
dc∗(w)
dw
≥ 0( 8 )
if c∗(w) < ˆ a(w).
The intuition for (7) and (8) is as follows. The marginal agent, who is just on the
threshold of being credit rationed, has wealth a =m i n {c∗(w),ˆ a(w)}.I fc∗(w) > ˆ a(w)
then the marginal agent receives a pooling contract. When w rises, entrepreneurship
becomes less proﬁtable, and the marginal agent can no longer get credit to start a
ﬁrm. This standard eﬀect causes labor demand to be decreasing in w.However,
if c∗(w) < ˆ a(w) then the marginal agent receives a separating contract. When w
rises, less collateral is needed to credibly signal a high talent for entrepreneurship,
so the credit rationing is relaxed on the margin. More agents obtain credit, so labor
demand is increasing in w.
Recall that c∗(w)i sd e c r e a s i n gi nw and ˆ a(w) is increasing in w. First consider
t h ec a s ew h e r eˆ a(w) ≥ c∗(w). Then ˆ a(w) ≥ c∗(w) for all w ∈ [w,w]. By Proposition
1, at no wage would pooling contracts be oﬀered on the credit market, and the
demand for labor is upward sloping everywhere. It is not surprising that multiple
equilibria may exist. We characterize this case in the following proposition
14Proposition 2. Suppose ˆ a(w) ≥ c∗(w).( a ) I f LD(w) < 1 then the unique
equilibrium wage is w. (b) If LD(w) ≤ 1 ≤ LD(w) then both w and w are equilibrium
wages (in addition, if both inequalities are strict, then there is a third equilibrium
wage w00 ∈ (w,w)). (c) If LD(w) > 1 then the unique equilibrium wage is w.
Proof. When ˆ a(w) >c ∗(w) the demand for labor is upward sloping everywhere.
The three cases a, b and c correspond to Figures 3a,3b,3c. In Figure 3a, there is
excess supply of labor at any wage greater than w, and there is a unique equilibrium
where the wage is w. At this wage the labor market clears because some agents are
willing to use the subsistence technology rather than working for wages. In Figure
3c, there is excess demand for labor at any wage lower than w, and there is a unique
equilibrium where the wage is w. At this wage the labor market clears because even
type H agents who are not credit constrained are willing to refrain from becoming
entrepreneurs. In Figure 3b, both w and w are equilibrium wages. QED
The ﬁgures suggest that equilibrium wages w and w are stable under tatonnement-
style dynamics. However, the third equilibrium wage w00 in Figure 3b is unstable.
Proposition 2 assumed ˆ a(w) ≥ c∗(w). Now suppose ˆ a(w) <c ∗(w). By deﬁnition
of w and ˆ a(w),
π(w)=ρw = πp(ˆ a(w),w)( 9 )
Therefore, we must have ˆ a(w) >c ∗(w), or else (6) would imply π(w) > πp(ˆ a(w),w)
which contradicts (9). (Intuitively, at w = w separating contracts are just barely
viable, but since pooling contracts involve cross-subsidization of L types, they cannot
be viable at w = w). By continuity, there is a unique w0 ∈ (w,w)s u c ht h a t
ˆ a(w0)=c∗(w0). Then c∗(w) > ˆ a(w)f o rw<w 0 and c∗(w) < ˆ a(w)f o rw>w 0.
That is, labor demand is downward sloping for wages below w0, a n du p w a r ds l o p i n g
for wages above w0. The demand for labor is the minimum at w = w0. At wages
greater than w0, pooling contracts are not viable, and a wage increase reduces credit
rationing through c∗(w). At wages below w0, pooling contracts are viable and a
wage decrease reduces credit rationing through ˆ a(w). Since the demand for labor
has an upward sloping part, multiple equilibria can exist. The following proposition
completes the characterization of equilibria:
Proposition 3. Suppose ˆ a(w) <c ∗(w).I f e i t h e r LD(w) < 1 or LD(w0) > 1,
then there is a unique equilibrium. Otherwise, there are multiple equilibria.
15Proof. Suppose LD(w0) ≤ 1 ≤ LD(w). The situation is depicted in Figure 4
below. Clearly w is an equilibrium wage. There are two other equilibrium wages,
w0 and w00. The lowest of the three equilibrium wages is actually w if LD(w) ≤ 1.
The uniqueness of equilibrium when LD(w) < 1 or LD(w0) > 1 can be shown using
similar ﬁgures. QED
Again, Figure 4 suggests that both w and w0 are stable under tatonnement-style
dynamics (but w00 is unstable).
Multiple equilibria are possible because the feedback from the credit market to
the labor market implies a positive eﬀect of wage increases on the demand for labor.
When wages are high, pooling contracts are not proﬁtable and are not oﬀered.
Banks can solve their screening problem with relatively low levels of collateral,
because high wages mean type L agents are not inclined to become entrepreneurs.
All entrepreneurs are of type H. As long as the wage is below w, a wage increase
does not cause type H entrepreneurs to switch occupation and become workers. The
wage increase only lowers the collateral required to become entrepreneur, enabling
poorer type H agents to become entrepreneurs, which raises labor demand.8
When wages are low, pooling contracts are viable, although they are made on
less favorable terms than separating contracts (the bank must be compensated for
the losses on loans to type L agents). The poorer is the entrepreneur, the lower is the
collateral she can put up, and the more unfavorable will be the terms of the pooling
contract. If the wage increases, then ˆ a(w) increases which reduces the demand for
labor. In addition, c∗(w) falls, so some marginal type H entrepreneurs will switch
from a pooling to a separating contract. This does not raise labor demand because
they were entrepreneurs in any case. However, the fall in c∗(w)m e a n st h a ts o m e
marginal type L entrepreneurs will switch occupation and become workers, which
reduces the demand for labor. Thus, the labor demand function is downward sloping
8The result is very stark due to the assumption of a ﬁxed coeﬃcients production function, which
rules out any substitution of capital for labor. Suppose instead that the revenue R = R(n)i sa n
increasing and concave function of the number of workers hired. Let n = n(w) be the maximizer of
R(n)−ρ(k+nw). The demand for labor is α(1+n(w))(1−G(c
∗(w) ) )a n di t ss l o p ew i t hr e s p e c tt o
w is α(1+n(w))(1−G(c
∗(w)))
h
n0(w)
1+n(w) −
g(c∗(w))
(1−G(c∗(w)))
dc∗
dw
i
. The ﬁrst term in parenthesis, which is
negative, represents the standard negative impact of an increase in wages on labor demand. The
second term is positive and captures the removal of credit constraints when the required level of
collateral is reduced. The slope of labor demand is determined by the relative strengths of these
two eﬀects. To highlight our argument we have assumed ﬁxed coeﬃcients, so the ﬁrst term is zero
and labor demand is upward sloping when there are no pooling contracts.
16at low wage levels. Notice that parameter changes that make pooling contracts less
proﬁtable, without inﬂuencing the proﬁtability of separating contracts, will reduce
the size of the downward sloping region (e.g., a decrease in φ). Notice also that,
with multiple equilibria, small shocks to the parameters can have dramatic eﬀects.
For example, in Figure 4, shifting the demand curve to the right will at some point
eliminate the equilibrium wages w0 and w00, leaving only w as an equilibrium wage.
This suggests that the interaction between the labor and the credit market is likely
to make employment (and output) more volatile with respect to productivity shocks.
5 Monopolistic moneylender and Interlinkage
Because of the linkage between the labor and credit markets, an actor in one market
may beneﬁtf r o mi n ﬂuencing events in another market. In particular, a moneylender
may beneﬁt from a wage increase which alleviates his screening problem. To analyze
this, suppose the economy is divided into many identical “villages”. Agents can take
a job in any village they want, so there is in eﬀect only one economy-wide labor mar-
ket, which is perfectly competitive. But, in contrast to previous sections, the credit
market is not competitive. In each village, there is a monopolistic moneylender. An
agent can only get a loan from the moneylender in the village where she lives, so the
local moneylender has a (local) monopoly. The distribution of wealth and talent in
each village is the same as in the economy as a whole.
Consider ﬁrst the moneylender’s problem when he takes the wage rate as exoge-
nous. It is the same as that of a competitive bank, except that there is a participation
constraint for the borrowers rather than a zero-proﬁt condition for the bank. The
moneylender will maximize proﬁt, given the distribution of wealth and talent, and
given the wage w.S i n c ew e a l t ha is observable, the moneylender’s problem can be
solved separately for each wealth class. Suppose the moneylender oﬀers a contract
(c,r)t ot h ea g e n tw i t hw e a l t ha. The maximum interest rate the type H agent is
willing to pay is the one that makes her indiﬀerent between taking the loan and
working for wages:
R − r(k + nw)= ρw. (10)
Thus, the moneylender’s proﬁtf r o mt h et y p eH agent is R−ρ(k+(1+n)w). Suppose
that the moneylender oﬀers a pooling contract. If c<c ∗(w) the contract will attract
type L borrowers. On each type L borrower the moneylender makes a proﬁt
φc − ρ(k + nw) < 0( 1 1 )
17where the inequality is due to Assumption 1 and the fact that c<c ∗(w) ≤ ρ(M−w).
The moneylender’s expected proﬁtf r o map o o l i n gc o n t r a c ti s
α(a)[R − ρ(k +( 1+n)w)] + (1 − α(a))[φc − ρ(k + nw)] (12)
which is clearly increasing in c. Thus, for pooling contracts the moneylender prefers
the maximum collateral. This has two implications. First, if the borrower’s wealth is
a<c ∗(w), then if she is oﬀered any credit at all, it is a pooling contract with c = a.
Second, if the borrower’s wealth is a ≥ c∗(w), then she will be oﬀered a separating
contract with c = c∗(w) (because the best pooling contract would involve collateral
just below c∗(w), but separating the agent at c = c∗(w) is clearly better than pooling
at c just below c∗(w), in view of (11)).
The only issue left to determine is, if the borrower’s wealth is a<c ∗(w), will
s h eb eo ﬀered a pooling contract with c = a, or no contract at all? The answer
depends on the sign of the expression in (12) when c = a. If it is non-negative, a
pooling contract is proﬁtable. But, it is easy to check that, if c = a, then (12) is
non-negative if and only if a ≥ ˆ a(w), where ˆ a(w)i sa sd e ﬁn e di nS e c t i o n3 .T h u s ,t h e
monopolistic moneylender oﬀers pooling contracts to exactly the same set of agents
that the competitive market would have oﬀered pooling contracts to (namely, those
with wealth a such that ˆ a(w) ≤ a<c ∗(w)). He also oﬀers separating contracts to
exactly the same set of agents as a competitive market would (namely, those with
wealth a ≥ c∗(w)). So, for any wage w, the demand for labor is the same with
monopolistic moneylenders as with a competitive credit market. Thus, the set of
equilibrium wages will also be the same in the two cases. Of course, interest rates
are higher in the monopolistic case, but this does not matter for labor demand, and
hence not for equilibrium wages.
The moneylender makes a greater proﬁt from separating contracts than from
pooling contracts, because of (11). The better is the outside option of working for
wages, the easier it is for the moneylender to screen the borrowers. In fact, the
moneylender can always raise his proﬁt by simply giving a “gift” to people in his
village who choose not to take a loan, but work for a wage instead. One way in which
the moneylender might implement this “gift” scheme is by becoming an employer
himself, and then pay above market wages to workers from his own village (he
should of course not pay above market wages to outsiders, since he will never lend
money to them anyway). This is a diﬀerent justiﬁcation for interlinkage than those
advanced in the literature (see Ray and Sengupta [19]). If the employer (landlord)
and the moneylender are separate individuals, then the former does not internalize
18the fact that the wages he pays aﬀect the moneylender’s adverse selection problem.
A landlord-cum-moneylender can achieve higher joint proﬁts by oﬀering “eﬃciency”
(i.e., higher than market) wages to its laborers. The high wages reduce his proﬁts
as a landlord, but he more than makes up for it as a moneylender. We will show
this formally.
Suppose ˆ a(w) ≥ c∗(w)=ρ(M −w)s ot h a tn op o o l i n gc o n t r a c tw o u l db eo ﬀered
by the moneylender. Now, let ε > 0 be a small number, and ﬁxaw e a l t hl e v e la
such that
ρ(M − w − ε) ≤ a<ρ(M − w). (13)
Without “gifts”, agents with such wealth levels would not get a loan, because their
wealth is not enough to qualify for a separating contract, and the moneylender does
n o tw a n tt oo ﬀer pooling loans by assumption. But now consider the following
scheme. The borrower with wealth a is oﬀered a loan with collateral a. But if the
borrower chooses not to take a loan, then she receives a small gift of ε > 0f r o m
the moneylender, and takes a job at the market wage w.I n e ﬀect, this raises the
outside option from w to w+ε. The collateral required to separate the agents is now
c∗(w + ε)=ρ(M − w − ε). The agent has more than that when (13) holds. With
collateral c = a ≥ c∗(w + ε), only the type H agent takes the loan, while the type
L agent prefers to take the gift of ε and work for wages. On each type H agent of
this wealth class, the moneylender’s proﬁti sR − ρ(k +( 1+n)w). To each type L
agent of this wealth class he pays ε. Thus, the expected gain to the moneylender
from this scheme is
α(a)[R − ρ(k +( 1+n)w)] − (1 − α(a))ε
which, for small ε, is positive by Assumption 1. So the moneylender beneﬁts by
making these gifts.
The same argument goes through if the moneylender oﬀers pooling contracts
to agents with wealth just below c∗(w), i.e., if ˆ a(w) <c ∗(w). In this case, the
moneylender can simply withdraw the pooling contract oﬀered to borrowers in this
wealth class. Instead, they are oﬀered a choice between a loan with collateral a,o r
ag i f tε.T y p e H agents prefer the loan, while the type L agents prefer the gift.
Separating the borrowers using this strategy must, for small ε,b em o r ep r o ﬁtable
than the pooling contract.9
9Competitive banks might also attempt to give the agents “gifts” if they do not apply for a loan,
196 Policy Implications
The standard models of credit rationing typically propose two broad types of pol-
icy interventions: credit subsidies, and redistribution of wealth that enables more
individuals to become entrepreneurs. Our model, where the interaction of the labor
and the credit market determines endogenously the threshold of wealth necessary
for investment, suggests that these policy implications need to be modiﬁed.
Rather than helping poor individual cross a ﬁxed threshold of wealth in order
to become entrepreneurs, government policies might be aimed to change the thresh-
old level of wealth required to qualify for a loan instead. To achieve this, credit
subsidies are not the only possible instrument. Indeed, a lump sum loan subsidy
to entrepreneurs will do nothing to eliminate credit rationing, unlike in standard
models of poverty traps such as Banerjee and Newman [2]. The subsidy will at-
tract untalented agents, so the banks will simply adjust the collateral requirements
to neutralize the eﬀect of the subsidy. In contrast, one possible way to reduce
credit rationing is to subsidize agents who do not become entrepreneurs. This can
be achieved by labor market policies (e.g., opening up of trade or migration pos-
sibilities, changes in labor laws such as those concerning minimum wages or wage
subsidies).
Suppose the situation is as in Figure 3b, so there are two (stable) equilibrium
wages, w and w. Total output is maximized at the wage w.T h em o s td i r e c tw a y s
of selecting the high wage equilibrium are to either use labor market policies to
drive the wage rate to w, or to oﬀer loans with collateral c∗(w)a ta ni n t e r e s tr a t e
ρ (or encourage some private institution to do so). If the latter policy is adopted,
the government may initially make losses because the pool of borrowers that will
be attracted at w = w will include many type L agents. But the increase in labor
demand will eventually raise wages to ¯ w, and from that point on these policies have
no cost to the government. Even if government lending programs initially make
losses and seem ineﬃcient, they can have long-run general equilibrium eﬀects on the
credit market that improve eﬃciency.
Many governments use more indirect interventions, such as interest rate ceilings
(especially in the agricultural sector).10 Financial intermediaries often respond to
interest rate ceilings by rationing credit, for example by increased collateral require-
in order to alleviate the adverse selection problem. The obvious diﬃculty is that a borrower can
take a gift from one bank and then go to another bank and collect another gift and so on.
10See Adams, Graham and Von Pischke [1].
20ments or higher transactions costs to borrowers in the form of increased adminis-
trative hurdles. In our model, the interest rate on a pooling loan to wealth class
a is r(a) > ρ. If the government regulates the interest rate to r0, then agents with
wealth a such that r(a) >r 0 would no longer get loans. As a result, an interest rate
ceiling can increase credit rationing. However, it raises the average quality of the
entrepreneurial projects, by making pooling contracts with low collateral require-
ments unproﬁtable. This is intuitive, because untalented or risky types are typically
the ones most willing to borrow at a high interest rate. This is in contrast with
a well-known argument against interest rate regulation from the point of view of a
classical supply-demand framework (Adams, Graham and Von Pischke [1].), namely,
that forced low interest rates attracts borrowers with low quality.
Consider now policies that redistribute wealth. Unlike standard static models
of credit rationing, small changes in the wealth distribution can have large eﬀects
on the equilibrium credit rationing by changing the threshold level of wealth needed
to borrow.11 Suppose the situation is as in Figure 3a, so the unique equilibrium
wage is w = w. As the gap between the demand for labor and supply of labor at
w = w is large, it would seem that only a massive amount of redistribution can raise
output substantially. However, the gap between demand for labor and supply of
labor at w =¯ w is small. A small amount of redistribution may increase the number
of entrepreneurs who have wealth c∗(¯ w)s u ﬃciently so that, as a result, the situation
b e c o m e sa si nF i g u r e3 b( i . e . ,LD(¯ w) ≥ 1). Now there are multiple equilibria, and
credit or labor market policies described above can be used to move the economy
to the high wage equilibrium.
Consider next the role of the correlation between wealth and talent. If the
source of the positive correlation between wealth and ability is the fact that wealthy
individuals receive a better education, which makes them more suitable for en-
trepreneurship, what will happen if government policy reduces this correlation, for
example, by shifting resources from private to public schools? Suppose there is a
cut-oﬀ level of wealth, say ˜ a, such that the policy raises skill levels for agents with
wealth below ˜ a and lowers skill levels for agents with wealth above ˜ a.F o re x a m p l e ,
suppose the probability of being talented is
α(a)=
λ + βa
1+λ + βa
11In dynamic models of credit rationing (e.g., Banerjee and Newman [2]) it is possbile that small
changes in the initial wealth distribution can have a large long-run eﬀect on eﬃciency through
mobility.
21where λ > 0a n dβ > 0 are given parameters. If the policy raises λ to λ + ∆λ
and reduces β to β − ∆β, then the cut-oﬀ level is ˜ a = ∆λ/∆β. The policy in eﬀect
redistributes “talent” from those who have wealth above ˜ a to those who have wealth
below ˜ a. The policy will not aﬀect c∗(w), because c∗(w) does not depend at all on
the probability that an individual is talented. Clearly, if ˆ a(w) >c ∗(w) then the
policy will not aﬀect the amount of credit rationing. If ˆ a(w) <c ∗(w), it will raise
the interest rate for pooling contracts to agents with wealth levels above ˜ a, and
reduce the interest rate for pooling contracts to agents with wealth levels below ˜ a.
If ˜ a>ˆ a(w), the policy will reduce the amount of credit rationing by reducing the
cutoﬀ level of wealth for which borrowers get a pooling contract, ˆ a(w). By a similar
argument, if ˜ a<ˆ a(w) then the policy will increase the amount of credit rationing.
Thus, the policy reduces credit rationing if and only if an agent of wealth ˜ a, whose
talent is not aﬀected by the policy by hypothesis, was not rationed in the ﬁrst place,
i.e., ˜ a>min{ˆ a(w),c ∗(w)}. If the education technology is such that the increased
labor demand from entrepreneurs with wealth less than ˜ a more than compensates
for the decreased labor demand from entrepreneurs with wealth greater than ˜ a after
the policy, then the general equilibrium eﬀects can further reduce credit rationing if
c∗(w) < ˆ a(w). If ˜ a<min{ˆ a(w),c ∗(w)} then the policy certainly reduces both labor
demand and welfare.
The general equilibrium eﬀects of economic policy depends on which equilibrium
the economy is in, which indicates the diﬃculty of making policy recommendations
in models of multiple equilibria. For example, when wages are high, all contracts will
be separating. In particular, this is true when the wage is the highest possible, w.I n
this case, there is credit rationing in the sense that agents with wealth below c∗(w)
cannot get a loan. However, the equilibrium separating contract will be independent
of the fraction of the agents that are untalented (c∗(w) does not depend on the
probability that a given individual is talented). In this case, an educational policy
such as the one discussed above, which raises the probability that a poor agent is
talented, will not inﬂuence the amount of credit rationing at all. However, it will
reduce the number of entrepreneurs if it reduces the probability that an agent with
wealth greater than c∗(w) is talented. This shifts the labor demand to the left, for
high wages, which may eliminate the high-wage equilibrium. On the other hand,
redistributing wealth can reduce the amount of credit rationing if it raises the number
of agents who have wealth c∗(w). When the wage is so high that type L agents are
not inclined to be entrepreneurs, the problem the poor are facing on the credit
22market is not that they are not talented enough, but that they are not rich enough,
so that it is wealth rather than “talent” that should be redistributed. Conversely,
consider an equilibrium where the wage is low enough so that type L agents accept
pooling contracts and become entrepreneurs. In this case, poor agents who cannot
put up suﬃcient collateral will pay high interest rates (to cover the losses the banks
incur on loans to type L agents). In this case, an educational policy that raises the
skill level in their wealth class reduces interest rates on pooling loans, and reduces
the collateral requirements, thereby reducing the amount of credit rationing. In
terms of Figure 4, the net eﬀect of the reform may be to pivot the labor demand
function anti-clockwise, which may have a beneﬁcial eﬀect if the original equilibrium
wage is low (w = w0)b u tn o ti fi ti sh i g h( w = w).
7 Concluding Remarks
I nt h i sp a p e rw eh a v ep r o p o s e das i m p l em o d e lo fﬁnancial contracting in the pres-
ence of adverse selection that focuses on the interaction between the credit and
the labor market. In the absence of any frictions the relationship between these
two markets is governed by a standard negative feedback mechanism. For example,
a positive demand shock in the labor market that raises wages and reduces prof-
its would reduce the demand for credit by ﬁrms. In the presence of information
asymmetries in the credit market, we show that there is also a positive feedback
mechanism that aﬀects the relationship between these two markets. A positive de-
mand shock in the labor market that raises wages would lead to a better selection
of borrowers in the credit market, which would cause banks to reduce the degree
of credit rationing, which could reinforce the positive demand shock in the labor
market by expanding investment.
The model we presented is stylized and there are several directions in which
it can be extended. For example, since ﬁrms live for one period only, we cannot
address interesting questions such as the bank’s choice between ﬁnancing a new
ﬁrm (a “start-up”) whose quality is uncertain (and possibly subject to asymmetric
information) or an old ﬁrm whose quality may be much better known but whose
capital is likely to be subject to depreciation, diminishing returns or obsolescence.
Also, the assumption that workers have the same productivity is restrictive. One
could allow workers to work and save up assets which can later be used as collateral
(along the lines of Ghatak, Morelli, and Sj¨ ostr¨ om [11], Mookherjee and Ray [13]
23who, however, do not consider the problem of adverse selection). If individuals
with entrepreneurial talent also have higher productivity as workers then such a
model would endogenously generate correlation between talent and wealth. For
example, the incentives of talented individuals to signal their ability through their
savings (which partly measures their labor market performance) would depend on
the extent of credit rationing and expected proﬁts in the future period, which in
turn will aﬀect the extent of credit rationing. In future work we hope to examine
some of these issues.
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